Surgical treatment of penetrating atherosclerotic ulcer of the descending aorta by Kovačević Pavle et al.
Strana 874 VOJNOSANITETSKI PREGLED Vojnosanit Pregl 2013; 70(9): 874–877.
Correspondence to: Dušan Popoviý, Institute of Cardiovascular Disease of Vojvodina, Clinic of Cardiovascular Surgery,
Put dr Goldmana 4, 21 204 Sremska Kamenica, Serbia. Phone: +381 64 299 7651. E-mail: dusanpopovic100@gmail.com
CASE REPORT UDC: 616.132-089
DOI: 10.2298/VSP1309874K
Surgical treatment of penetrating atherosclerotic ulcer of the
descending aorta
Hirurško leþenje penetrantnog aterosklerotskog ulkusa descendentne aorte
Pavle Kovaþeviü*
†, Lazar Velicki*
†, Dušan Popoviü
†, Vladimir Ivanoviü*
†,
Renata Mojaševiü
†
*Faculty of Medicine, University of Novi Sad, Novi Sad, Serbia;
†Clinic of Cardiovascular Surgery, Institute of Cardiovascular Diseases of Vojvodina,
Sremska Kamenica, Serbia
Abstract
Introduction. The term “penetrating atherosclerotic ulcer”
(PAU) of the aorta describes the condition in which ulcera-
tion of an aortic atherosclerotic lesion penetrates the inter-
nal elastic lamina into media. PAU is a high-risk lesion due
to its deleterious effects on the integrity of aortic wall, with
potentially fatal outcome. Case report. A patient with in-
tensive, sharp chest pain irradiating to the back but with no
signs of myocardial ischemia on an electrocardiogram was
referred to our hospital. Transthoracic echocardiography
showed no pathological changes of the ascending aorta.
However, multislice computed tomography (CT) showed an
aortic ulcer with varying degree of the subadventitial hemor-
rhage in the region of the thoracic aorta at the level of Th
8–9. Due to imminent rupture of the penetrating aortic ul-
cer, the patient was promptly prepared for surgery. A 15 cm
long subadventitial hematoma was found intraoperatively in
the right posterolateral aspect of the descending aorta, 5 cm
above the diaphragm and 7 cm below the origin of the left
subclavial artery. The affected segment of the aorta was re-
sected, followed by an inlay aortic reconstruction with a
Dacron tube graft of 24 mm. Control CT revealed satisfac-
tory reconstruction of the descending aorta. Conclusion.
PAU is a rare, but potentially fatal disease. Open surgery in
patients with PAU is an effective treatment strategy, al-
though endovascular treatment options are emerging.
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Apstrakt
Uvod. Penetrantni aterosklerotski ulkus (PAU) aorte pred-
stavlja progresivno prodiranje aterosklerotskog procesa u
unutrašnji i središnji sloj zida aorte. PAU je lezija visokog ri-
zika zbog štetnog uticaja na integritet zida aorte sa moguýim
smrtnim ishodom. Prikaz bolesnika. Bolesnik sa jakim i
oštrim bolom u grudima koji se širio u leĀa, ali bez znakova
ishemije miokarda na elektrokardiogramu, primljen je u našu
kliniku. Transtorakalna ehokardiografija nije pokazala pato-
lošku promenu na ascedentnoj aorti. MeĀutim, kompjuteri-
zovana tomografija (KT) pokazala je postojanje aortnog ul-
kusa sa razliÿitim stepenom subadventicijalnog krvarenja u
regionu Th 8–9 torakalne aorte. Usled neposredne rupture
PAU, bolesnik je upuýen na operaciju. Intraoperativno, na-
Āen je subadventicijalni hematom dužine 15 cm u postero-
lateralnom delu descedentne aorte, 5 cm iznad dijafragme i
7 cm ispod odvajanja leve potkljuÿne arterije. Posle odstra-
njivanja zahvaýenog dela aorte, uraĀena je rekonstrukcija
aorte Dacron-skim graftom preÿnika 24 mm. Kontrolna KT
pokazala je zadovoljavajuýu rekonstrukciju descedentne
aorte. Zakljuÿak. Pored toga što je retko, PAU je potenci-
jalno fatalno oboljenje. Otvorena hirurgija je efikasna meto-
da leÿenja PAU, premda se u novije vreme razvijaju endova-
skularne metode rešavanja ovog problema.
Kljuÿne reÿi:
aorta, torakalna; aorta, ruptura; arterioskleroza;
ulceracija; dijagnostiÿke tehnike i procedure; hirurgija,
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Introduction
The term “penetrating atherosclerotic ulcer” (PAU) of
the aorta describes the condition in which ulceration of an
aortic atherosclerotic lesion penetrates the internal elastic
lamina into media 
1. The progression of aneurysmal dilata-
tion is usually slow. Aortic ulcers may break through into the
adventitia to form a pseudoaneurysm 
2. In this situation the
hematoma is contained by the overlaying adventitia and
some authors consider this type of aortic lesion a contained
aortic rupture 
3. With regard to the new aortic dissection
classification, PAU is considered a form of aortic dissec-
tion 
4. Mixed clinical presentation, varied patient population,
and data limited to small numbers of retrospectively re-
viewed patients have made a data-driven algorithm for the
surgical treatment of PAUs difficult to construct. Most
authors believe that PAU is a high-risk lesion with poten-
tially fatal outcome 
5.
Cace report
A 55-year-old man, with a history of hypertension and
smoking, that suffered a sudden onset of severe chest pain
was admitted to our hospital. Intensive, and sharp chest pain
with irradiation to the back had appeared suddenly during the
night. On admission, chest radiography was performed
showing enlarged cardiac shadow mainly due to elongated
and enlarged descending thoracic aorta. There was no evi-
dence of myocardial ischemia on an electrocardiogram.
Transthoracic echocardiography (TTE) registered no patho-
logical changes of the descending aorta. Multislice computed
tomography (CT) showed an aortic ulcer with varying degree
of subadventitial hemorrhage in the region of the thoracic
aorta at the level of Th 8–9. Magnetic resonance imaging
(MRI) was performed subsequently in order to delineate the
process extension, showing saccular aortic aneurysm (2 u 2
cm) with  surrounding hematoma and left pleu-
ral hemorrhagic effusion, which in fact was PAU. Aortogra-
phy revealed irregular edge of the aortic defect which corre-
sponded to described aortic exulceration on CT (Figure 1).
After the diagnosis of imminent PAU rupture was estab-
lished, the patient was urgently transferred to the operating
room for emergency surgery.
Cerebrospinal fluid (CSF) drainage was initiated at the
L 2–3 level in order to obtain CSF pressure < 10 mmHg. A
selective double-lumen endotracheal intubation was per-
formed using a Carlen’s tube. Posterolateral thoracotomy
was performed in the 5th left intercostal space. There was no
need for phrenotomy neither extra- nor transperitoneal ap-
proach to the upper parts of the abdominal aorta. A 15 cm
long subadventitial hematoma was found in the right pos-
terolateral aspect of the descending aorta, 5 cm above the
diaphragm and 7 cm below the origin of the left subclavial
artery. Systemic heparinization was achieved with 5,000 IU
of heparin. Operation was further conducted on partial extra-
corporeal circulation (ECC) – 2.5 L/min – with the left femo-
ral artery and the inferior vena cava cannulation. In the upper
parts of the body we obtained a controlled hypotension with
maximal systolic arterial pressure between 80 and 100
mmHg. The patient was not cooled down in order to avoid
fibrillation of the heart. Aortic clamping was performed
above and under the level of the PAU. The affected segment
of the aorta was resected, followed by an inlay aortic recon-
struction with a Dacron tube graft 24 mm along with three
intercostal arteries included in the distal anastomosis through
a separate anastomosis (Figure 2). The patient was subse-
quently weaned from partial ECC. Partial ECC time was 71
minutes. Drainage of the left pleural space was achieved with
two tube drains. The postoperative period was uneventful.
Control CT revealed a satisfactory reconstruction of the de-
a) b)
Fig. 1(a, b) – Contrast-enhanced magnetic resonance angiography (MRA) images show a penetrating ulcer in the descending
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scending aorta. The patient was discharged in good postop-
erative condition with no postoperative complications, on the
20th postoperative day.
Discussion
The correct initial diagnosis and immediate appropri-
ate
 management of PAU is essential. It is often very diffi-
cult
 for the attending physician to establish the diagnosis of
PAU
  because the pathophysiology and diagnostic algo-
rithm
 for PAU have not been fully understood, and the
amount of comprehensive literature description is still lack-
ing 
5.
PAU can lead to the development of intramural hema-
toma, aortic dissection, aortic aneurysm or rupture. In a ret-
rospective study of 198 patients in whom aortic dissection
was initially diagnosed, 7.6% of patients were found to have
PAU 
6. In some cases, hematoma extension causes stretching
of the weakened aortic wall, leading to the formation of a
saccular aortic aneurysm 
6. Yokoyama et al. 
7 suspected that
some spontaneous aortic rupture due to atheromatous plaque
as previously reported might have been due to the perfora-
tion of PAU. Therefore, we believe that PAU might be rec-
ognized as a cause of aortic rupture with increasing fre-
quency in the future by sensitive imaging techniques such as
CT, MRI and transesophageal echocardiography. In our case
CT scan showed PAU with varying degree of surrounding
hemorrhage located in the thoracic aorta with left pleural
hemorrhagic effusion. In emergency situation, CT is the im-
aging modality of choice to identify and locate the PAU 
5. 
Haris et al. 
2 reported that the disease progression is
slow, with a low prevalence of acute rupture or other life-
threatening complications. Coady et al. 
8 reported that the
risk of aortic rupture in patients with penetrating aortic ulcer
is 40% compared to patients with Stanford type A or type B
dissection where the risk is 7% and 3.6%, respectively.
Draining CSF from the lumbar region may reduce CSF
pressure, improve blood flow to the spinal cord and reduce
the risk of ischemic spinal cord injury 
9. Partial ECC is also a
very useful approach to avoid visceral and spinal ischemia
during aorta cross clamping. In our patient no neurological
deficit has been observed during postoperative period. Per-
sistent or recurrent pain, hemodynamic instability and a rap-
idly expanding aortic diameter have been considered as indi-
cations for surgical treatment. The authors emphasized that
most patients with PAU are at high risk for surgical inter-
vention because of their advanced age and poor general
health 
5, 8.
Murgo et al. 
10 emphasized that surgical repair of the
descending thoracic aorta is frequently complicated by respi-
ratory disease, renal insufficiency, or spinal ischemia and
recommended the transluminal placement of endovascular
stent-grafts for PAUs. In patients with PAUs initially man-
aged with medical therapy, Cho et al. 
11 reported that one-
third of  these patients required surgical repair during follow-
up for the progression of PAUs to aneurysms, dissections, or
perforations. Despite improvements in surgical techniques
and postoperative care, conventional operative repair of the
descending thoracic aorta for PAUs is still associated with
high morbidity and mortality rates 
12. Endovascular repair
seems to be a promising option showing lower morbidity and
mortality rates with respect to open surgical repair 
13. Spe-
cifically, there are no prospective randomized studies com-
paring open and endovascular treatment of PAU. Reports in
the literature primarily include single-center experiences and
non-randomized studies of open and endovascular stent graft
procedures with limited follow-up 
13.
Conclusion
PAU is a rare, but potentially fatal disease. It is typi-
cally seen in elderly individuals with hypertension and ath-
erosclerosis and usually involves the descending thoracic
aorta. With onset of acute chest pain in a patient with no
evidence of myocardial ischemia, aortic dissection or rup-
ture, PAU should be considered. In emergency situation,
CT is the imaging modality of choice to identify PAU.
Open surgery in patients with PAU is an effective treatment
strategy, although endovascular treatment options are
emerging.
a) b)
Fig. 2 – a) Intraoperative findings of penetrating ulcer of the descending aorta; b) Dacron graft reconstructionVolumen 70, Broj 9 VOJNOSANITETSKI PREGLED Strana 877
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